Ultrastructural studies on peptides in the dorsal horn of the rat spinal cord--IV. Effects of peripheral axotomy with special reference to neuropeptide Y and vasoactive intestinal polypeptide/peptide histidine isoleucine.
Using immunofluorescence histochemistry and pre- and post-embedding immunoelectron microscopy the rat lumbar dorsal horn was analysed in normal rats and 14 days after unilateral transection of the sciatic nerve. A marked increase in neuropeptide Y-like immunoreactivity was observed in the ipsilateral, superficial dorsal horn, especially in laminae III and IV, of the lumbar 4-5 spinal cord segments after peripheral axotomy. In the ipsilateral lamina II two types of neuropeptide Y-immunoreactive, presumably primary afferent terminals could be identified at the ultrastructural level. The first type contained many large dense-core vesicles (100-155 nm in diameter), whereas a second, more common type had only a few and smaller large dense-core vesicles (80-100 nm in diameter), plus synaptic vesicles of varying diameter (50-85 nm), large empty vesicles and tubular structures. Only occasionally were neuropeptide Y-positive terminals in lamina II involved in the formation of axonal labyrinths. In the ipsilateral lamina III, the number of neuropeptide Y-positive nerve terminals markedly increased after axotomy, with a moderate increase in lamina IV. These neuropeptide Y-positive terminals were morphologically similar to the second type of neuropeptide Y-positive terminal in lamina II, i.e. contained many synaptic vesicles (45-50 nm in diameter), a few small large dense-core vesicles (80-100 nm in diameter), electron-dense granular matrix and a few tubular structures. Fusion of synaptic vesicles with the plasma membrane was often observed at these synapses. These terminals frequently formed glomeruli but were not involved in axonal labyrinths. With regard to local neurons, neuropeptide Y-like immunoreactivity was observed in many dendrite-like profiles mostly making synaptic contacts with neuropeptide Y-negative dendrites and only rarely contacting the central terminal of the glomeruli. Neuropeptide Y-positive nerve endings were mainly seen in lamina I and the outer third of lamina II. After peripheral axotomy the number of vasoactive intestinal polypeptide/peptide histidine isoleucine immunoreactive terminals was increased in laminae I and II. They contained many large dense-core vesicles (100-120 nm in diameter), and some of them were positive for vasoactive intestinal polypeptide/peptide histidine isoleucine. Morphologically, the terminals were characterized by a granular matrix, tubular structures, empty vesicles, reduction in synaptic vesicles and absence of postsynaptic densities. Vasoactive intestinal polypeptide/peptide histidine isoleucine-like immunoreactivities were often found in association with labyrinth formation.(ABSTRACT TRUNCATED AT 400 WORDS)